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In the title compound, C24H15NO3S, the dihedral angle 
between the phenyl ring and the carbozole system is 
74.91 (6)°. The S atom exhibits a distorted tetrahedral 
geometry [N-S-C = 104.85 (8)°; O-S-O = 119.59(9)°]. 
The crystal structure is established by weak intermolecular n- 
n interactions [centroid-centroid distances = 3.583 (2)- 
3.782 (2) A]. 



Experimental 

Crystal data 

C 24 H 15 N0 3 S 
M, = 397.43 
Monoclinic, P2i/c 
a = 9.031 (5) A 
b = 10.752 (6) A 
c = 19.217 (5) A 
/3 = 100.738 (5)° 

Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T = 0.949, T m „ = 0.960 



Refinement 

R[F 2 > 2o(F 2 )] -- 
wR(F 2 ) = 0.112 
S = 1.04 
4462 reflections 
262 parameters 



0.041 



V = 1833.3 (15) A 3 
Z = 4 

Mo Ka radiation 
li = 0.20 mm~' 
T = 295 K 

0.26 x 0.22 x 0.20 mm 



16640 measured reflections 
4462 independent reflections 
2763 reflections with / > 2tr(/) 
R iM = 0.027 



1 restraint 

H-atom parameters constrained 
A/w = 0.23 e A~ 3 
Ap^ = -0.30 e A~ 3 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to acknowledge SAIF, IIT, Madras, for the 
data collection. 



Related literature 

For the biological activity of carbazole derivatives, see: 
Ramsewak et al. (1999); Tachibana et al. (2001). For the 
structures of closely related compounds, see: Chakkaravarthi 
et al. (2008fl,6). 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2318). 
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7-Phenylsulfonyl-7//-benzofurano[2,3-6]carbazole 

R. Panchatcharam, V. Dhayalan, A. K. Mohanakrishnan, G. Chakkaravarthi and V. Manivannan 
Comment 

In continuation of our studies of carbazole derivatives, which are found to possess various biological activities such as 
antioxidative (Tachibana et al, 2001), anti-inflammatory and antimutagenic (Ramsewak et al., 1999), we report the crystal 
structure of the title compound (I) (Fig. 1). The geometric parameters of (I) are agree well with similar reported structures 
[Chakkaravarthi et al. 2008a, 20086]. 

The dihedral angle beween the phenyl ring (C1-C6) and the carbozole ring (N1/C7-C18) is 74.91 (6)°. The benzofuran 
moiety (C15/C19-C24/03/C16) is almost co-planar [dihedral angle 2.48 (3)°] with the carbazole ring system. In the mo- 
lecule, the S atom exhibits a distorted tetrahedral [N1-S1-C1 = 104.85 (8)°; Ol-Sl-02 = 119.59 (9)°] geometry . 

The crystal structure is established by weak intermolecular n-n interactions [Cgl---Cg6 (-x,l-y,l-z) = 3.583 (2) A; 
Cg2-Cg6 (l-x,l-y,l-z) = 3.782(2 )A; Cg4-Cg6 (l-x,l-y,l-z) = 3.730 (2) A; Cg6-Cg6 (-x,l-y,l-z) = 3.659(2 )A; Cgl, 
Cg2, Cg4 andCg6 are the centroids of the rings (03/C16/C15/C19/C24), (N1/C7/C12/C13/C18), (C7-C12) and (C19-C24), 
respectively]. 

Experimental 

To a solution of diethyl-2-((2-(bromomethyl)-l-(phenylsulfonyl)-lH-indol-3-yl) methylene)malonate (0.2 g, 0.38 mmol) in 
anhydrous 1,2-dichloroethane (15 mL), anhydrous ZnBr2 (0.02 g, 0.08 mmol) andbenzo[b]furan (0.04 mL, 0.38 mmol) were 
added. The mixture was then stirred at room temperature for 2 h under N2 atmosphere. After the solvent was removed,and 
the residue was quenched with ice-water (50 mL) containing 1 mL of conc.HCl, extracted with chloroform (2 x 10 mL) and 
dried (Na2S04). Removal of solvent followed by flash column chromatography (n-hexane) led to the isolation of colourless 
crystals suitable for X-ray diffraction quality after the solvent was evaporated at room temperature (yield: 0.11 g, 73%). 

Refinement 

All H atoms were positioned geometrically with C — H = 0.93A, and allowed to ride on their parent atoms, with Ui S0 (H) 
= 1.2 U e q(C). The anisotropic displacement in the direction of bond C19 and C24 were restrained to be equal within an 
effective standard deviation of 0.001 using the DELU command in the final cycles of refinement (Sheldrick, 2008). 

Figures 



Fig. 1. Molecular structure of (I), with atom labels and 30% probability displacement ellips- 
oids for non-H atoms. 
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7-Phenylsulfonyl-7H-benzofurano[2,3-6]carbazole 



Crystal data 
C 2 4Hi 5 N0 3 S 
M r = 397.43 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.031 (5) A 
6 = 10.752 (6) A 
c= 19.217 (5) A 
(3= 100.738 (5)° 

F= 1833.3 (15) A 3 
Z=4 



F(000) = 824 

D x = 1.440 MgnT 3 

Mo ifa radiation, A. = 0.71073 A 

Cell parameters from 4232 reflections 

6 = 2.2-28.3° 

H = 0.20 mm -1 
7=295 K 
Block, colourless 
0.26 x 0.22 x 0.20 mm 



Data collection 



Broker Kappa APEXII 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co and cp scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.949, r max = 0.960 
16640 measured reflections 



4462 independent reflections 

2763 reflections with / > 2<r(7) 

= 0.027 
^max — 28.3 , 6 m j n — 2.2 

A = — 11— »12 



* = -12-»14 
1= -25^24 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.041 
wR(F 2 ) = 0.112 
S= 1.04 

4462 reflections 
262 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 CF 0 2 ) + (0.0453.P) 2 + 0.360P] 
where J P = (F 0 2 + 2 J F c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.23 e A~ 3 

Ap mi „ = -0.30eA" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U e(i 

CI 0.2652 (2) 0.06505 (18) 0.27600 (9) 0.0556 (5) 

C2 0.1266(2) 0.1058(2) 0.28782(11) 0.0751 (6) 
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Atomic displacement parameters (A 2 ) 



u n u 22 u 33 u n u n u 23 

CI 0.0605 (11) 0.0645 (12) 0.0413 (10) -0.0043 (10) 0.0086 (9) 0.0010 (9) 

C2 0.0644 (13) 0.0969 (17) 0.0653 (14) -0.0057 (12) 0.0157 (11) -0.0002(12) 



sup-3 



supplementary materials 



C3 


A AO 1 A / 1 Q\ 

U.UolU (lo) 


A 1 CO 

U. Do (3 ) 


A AO 1 A 

u.uo iy 


( 1 OA 


A A/1 7 /7\ 

U.U4 / (Z) 


A A7CA /I C\ 

U.UZ Jy ( 1 J) 


A A1 CA / 1 C\\ 

u.ui jy ( iy) 


C4 


A 1 7Q /7\ 


A 1 CA 

U. 1 jU (3 ) 


0.0561 


(15) 


A A07 /1\ 

U.Uo / (3) 


A AA QQ &\ 

U.UUoy (10) 


A AATA / 1 H\ 

U.UU3U (1 /) 


Cj 


A 1 in n\ 

U.l jy (3 ) 


A aq 7 Q /I 7\ 

U.U5Z3 (1 /) 


0.0648 


(16) 


A A/1 CC / 1 Q\ 

u.u4 j j (iy) 


A A 1 A7 (\ n\ 

U.U1U3 (1 /) 


a nnon ( 1 1\ 
u.uuyu (13) 


Co 


A AO/1 O /I f\ 

U.Uo4o (l->) 


A A/T/1 C /I 1\ 

U.U04D (13) 


0.0602 


(13) 


A AAOC (\ -t\ 

U.UUoj (1Z) 


A AA 1Q/11\ 

u.uuiy (ii) 


A AA 17 / 1 f\\ 

U.UU1Z (1U) 


c/ 


U.U3VJ (V) 


U.U4o3 (y ) 


0.0719 


(13) 


A AA7/1 /'OA 

— U.UUZ4 (o) 


C\ C\ 1 7 7 (Ci\ 

u.ui3z (y ) 


C\ AA7/1 (Ci\ 

— U.UUZ4 (y) 


to 


U.Uj 1 / (1 1 ) 


U.Ujoo (1Z) 


0.0893 


(16) 


a nnc 1 /i a\ 
U.UUjI (1U) 


U.U1 lb (11) 


—U.UI 1 / (1 1) 


cy 


A ACT 1 /I 7\ 

U.Uj>31 (1Z) 


a a/;ao n 7\ 
U.UoUo (13) 


0.120 (2) 


A A1 CA / I r\\ 

U.U1 jy (1U) 


A A 1 AT / 1 A\ 

U.U1U3 (14) 


A AA C 7 /I /1\ 

U.UUj / (14) 


C1U 


U.UDOJ (13) 


A A/TCC /I x\ 

U.Uoj J (13) 


0.0987 


( 1 9 s ! 


A A i 7 1 (\ 1 A 

U.U1Z1 (11) 


A AA/1 Q (\ 7\ 

U.UU4o (1Z) 


A AA/TO / 1 X\ 

U.UUoo (13) 


1 1 
CI 1 


A AC 7/1 /in 

U.U5Z4 (1 1 ) 


A A/TA/1 / 1 7\ 

U.UOU4 (1Z) 


0.0752 




A AAT/1 /I A\ 

U.UU34 (1U) 


A AAAT / 1 A\ 

U.UUU3 (1U) 


U.UUUU (11) 


C1Z 


A AT Q7 /Q\ 

u.u3yz (y j 


A A/1 /I A /Q\ 

U.U44U (y ) 


0.0650 


(1 7) 


A AA/1A /0\ 

U.UU4U (o) 


u.uuoy (y ) 


A AA 1 7 (C\\ 

u.uuiz (y) 


CI j 


A A/1 1 O / Q\ 

u.u4io (y j 


A A/1 1 O /Q\ 

U.U415 (y ) 


n (1558 


V LL ) 


A AA C C /7\ 

U.UUj J ( /) 


A AAQO (St\ 

u.uuys (o ) 


A AAA7 (Si\ 

U.UUUZ (o ) 


1 /I 
C14 


A A/1 Q1 / 1 A\ 

u.U4yi (iu) 


U.U4 /3 (1U) 


0.0490 




A AATT /0\ 

— U.UU33 (o) 


U.UU /I (o ) 


— U.UUU3 (o) 


1 c 

CI 3 


A A/1 C7 / Q\ 

u.u4jz (y j 


A A/1 1 7 /Q\ 

U.U4 1 / (y ) 


0.0498 


not 


A AA/IQ ZO\ 

u.uu4y (o) 


A A 1 T C CQ\ 

U.U 1 3 J (o) 


A AA 1 7 /0\ 

U.UU1 / (o) 


Clo 


A AC 7/1 /1A\ 

U.UDZ4 (1U) 


A A/171 fQ\ 

U.U4Z3 (y ) 


0.0552 




A AAT 1 (Q\ 

U.UU31 (o) 


A A 1 O/l /Q\ 

U.U 154 (y ) 


A AA7 1 /0\ 

U.UU / 1 (o) 


i 7 

CI / 


A A/C/1 C /I 1 \ 

U.Uo4j (1 1 ) 


A AC AQ / 1 A\ 

U.UjU3 (1U) 


U.uHOU 




A AA/17 /Q\ 

u.uu4z (y ) 


A A 1 OO /G\ 

u.u loo (y ) 


A AA7C ZO\ 

U.UU / J (o ) 


Clo 


A A/1 O/l /1A\ 

U.U454 ( 1U) 


A A/1 7Q /Q\ 

U.U4Z3 (y ) 


0.0550 


(11) 


A AA 1 1 (Q\ 

U.UU 1 1 (o) 


A A 1 Q1 /Q\ 

u.uiyi (o ) 


A AAA7 /0\ 

U.UUUZ (o) 


i q 
CIV 


n A/i 7/1 1 n\ 
U.U4 /4 (1U) 


n n/i 7£ /^n\ 

u.u4Zo (y ) 


0.0576 


(10) 


— U.UUoj ( /) 


A A1 C7 /0\ 

U.U1 j3 (o ) 


— U.UU34 ( /) 


CZU 


A A/TC7 /I 7\ 

U.Uoj / (1Z) 


U.U04U (1Z) 


0.0568 


(12) 


A AA 1 A / 1 f\\ 

U.UU 1 U (1U) 


n A 1 70 ( \ C\\ 

U.UIZo (1U) 


— U.UU/1 (1U) 


CZ 1 


A A7/17 /I /1\ 

U.U Ihd (14) 


A n/CQO /I 7\ 

u.uoyo (13) 


0.0676 


(14) 


A AA 1 C (\ 1 \ 

U.UU 1 D (11) 


A A7/1 o (\ 7\ 

U.UZ45 (1Z) 


A A1 7A ni\ 

U.UI /U (11) 


CZZ 


u.uoyo (13) 


U.UjoZ (1Z) 


0.0861 


(16) 


A AA0 7 (\ C\\ 

U.UUo / (1U) 


U.U3Uj (1Z) 


—u.ui iy (ii) 


/" '7 7 

CZ3 


n mn^ z' 1 7\ 
U.U /Uj (1 3) 


n n^/i 7 /'i i \ 
U.Uj4 /(ll) 


0.0756 


(14) 


C\ A.1 A 0 /'I n\ 

U.U145 (1U) 


C\ A7/1 ( \\ \ 

U.UZ45 (11) 


U.UU3o (1U) 


CZ4 


A AC AA /1 1 \ 

0.0590 (11) 


0.0453 (10) 


0.0589 


(11) 


A AAA C ZO\ 

-0.0005 (8) 


A ATI! ZO\ 

0.0222 (8) 


A AAAA tO\ 

0.0000 (8) 


Nl 


0.0514(8) 


0.0495 (8) 


0.0597 


(9) 


0.0029 (7) 


0.0188 (8) 


-0.0034 (7) 


Ol 


0.0858 (10) 


0.0817(10) 


0.0794 


(10) 


0.0048 (8) 


0.0476 (8) 


-0.0124 (8) 


02 


0.1036 (11) 


0.0625 (8) 


0.0527 


(8) 


0.0097 (8) 


0.0257 (8) 


0.0121 (7) 


03 


0.0742 (9) 


0.0538 (7) 


0.0562 


(8) 


0.0178 (7) 


0.0216(7) 


0.0103 (6) 


SI 


0.0692 (3) 


0.0567 (3) 


0.0535 


(3) 


0.0019(2) 


0.0282 (2) 


0.0007 (2) 



Geometric parameters (A, °) 



CI— C6 


1.378 (3) 


C13— C18 


1.401 (2) 


CI— C2 


1.385 (3) 


C14— C15 


1.385 (2) 


CI— SI 


1.747 (2) 


C14— H14 


0.9300 


C2— C3 


1.362 (4) 


C15— C16 


1.389 (2) 


C2— H2 


0.9300 


C15— C19 


1.450 (2) 


C3— C4 


1.364 (5) 


C16— C17 


1.373 (2) 


C3— H3 


0.9300 


CI 6— 03 


1.385 (2) 


C4— C5 


1.380 (4) 


C17— C18 


1.384 (2) 


C4— H4 


0.9300 


C17— H17 


0.9300 


C5— C6 


1.372 (3) 


C18— Nl 


1.436 (2) 


C5— H5 


0.9300 


CI 9— C24 


1.383 (3) 


C6— H6 


0.9300 


C19— C20 


1.384 (3) 


C7— C8 


1.382 (3) 


C20— C21 


1.373 (3) 


C7— C12 


1.392 (3) 


C20— H20 


0.9300 


C7— Nl 


1.438 (2) 


C21— C22 


1.372 (3) 


C8— C9 


1.383 (3) 


C21— H21 


0.9300 


C8— H8 


0.9300 


C22— C23 


1.376 (3) 


C9— C10 


1.379 (3) 


C22— H22 


0.9300 


C9— H9 


0.9300 


C23— C24 


1.371 (3) 
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C 1 0 C 1 1 


1.372 (3) 


ViiJ 1 1 _ 


0 £H00 

1J.7JUU 


CIO — HIO 


0.9300 


C24 — 03 


1.388 (2) 


Cll — C12 


1.383 (3) 


NI — SI 


1.6606 (16) 


CH — Hll 


0.9300 


Ol — SI 


1.4187 (14) 


C12 — C13 


1.446 (2) 


02 — SI 


1.4246 (15) 


C13 — C14 


1.389 (2) 






Co — CI — CZ 


1 i/i n /i\ 
1/O.y (2) 


U1 /I 

C13 — C14 — H14 


111 i 

121.2 


Co — CI — M 


120.30 (1 /) 


PH pK PU 

C14 — C15 — C16 


1 1 n a o /1 /:\ 
liy.4a (16) 


Cz — CI — M 


1 1 o "7/; /1 "7\ 
116. / 0 (1 /) 


pn pk pin 

C14 — C15 — ciy 


11/1 in f 1 "7\ 
134. /y (1 /) 


po /""") ni 

C J — CZ — C 1 


iia.y (i) 


pit pk pm 

C16 — C15 — ciy 


1 nc "71 / 1 c\ 
105. /3 (15) 


/ • ") p^> TJT 

Cj — CZ — HZ 


120.0 


pn pi.' p,Q 
C 1 / — C 1 6 — U3 


in ic 1 1 /:\ 
123.35 (16) 


p i /-it i i-v 

CI — CZ — hlZ 


1 in /; 
120.0 


pn pu pk 
C 1 / — C 1 6 — C 1 5 


lie n~7 /i/;\ 
125.0 / (16) 


PO PQ /"I/I 

CZ — Cj — C4 


ill i fi\ 
121.1 (3) 


P.1 pu pi f 

U3 — C16 — C15 


111 /1 C\ 

111.5/ (15) 


CZ — Cj — hi 3 


1 1 n £ 

ny.5 


pii: pn pio 
C16 — CI / — CIS 


11/1 1/1 / 1 "7\ 

1 14.34 (1 /) 


P/1 PQ TJQ 

C4 — C3 — hi 3 


line 
119.5 


pu pii un 
C16 — CI / — HI / 


1 11 o 

122. a 


Cj — C4 — Cj 


iin n n\ 

ny.y (3) 


pio pn un 
C 1 a — C 1 / — H 1 / 


1 11 o 

122. a 


p-l f^A I I 1 

C 3 — C4 — hl4 


i in i 
120.1 


pn pio pii 
C 1 / — C 1 a — C 1 3 


111 OC i } £\ 

122.85 (16) 


PC P/1 I I /I 

C j — C4 — hl4 


1 in 1 
120.1 


P 1 "7 P 1 O M 1 

C 1 / — C 1 6 — JN 1 


HO ii /i /r\ 

12a. 31 (16) 


p*; nr r^A 

Co — Cj — C4 


1 in i /i\ 
120.2 (3) 


pn pio mi 
C13 — Cla — JN 1 


1 no in i 1 c\ 
10a. /y (15) 


Co — Cj — rlj 


1 1 n n 
119.9 


pi/i pin pin 
C24 — C 1 y — C20 


1 1 o /;i h\ 
11a. 62 (1 /) 


pi A /"if TJf 

C4 — Cj — rlj 


1 1 n n 
1 19.9 


pi/i pin pn 
C24 — c i y — C 1 5 


in? "70 { 1 /:\ 
105. /a (16) 


PC P/T PI 

C J — Co — C 1 


1 1 n 1 /i\ 

ny.i (2) 


pin pin pk 

C20 — c i y — C 1 5 


11? ?n / 1 o\ 
135. 5y (la) 


PC /-I/- TJ/- 

Cj — Co — hlo 


1 in c 
120.3 


pn pin pin 

C2 1 — C20 — c i y 


1 1 o An /1 n\ 
lla.4/ (iy) 


p i Pi£ TJ/C 

CI — Co — hlo 


1 in c 
120.5 


pii pin mn 
C2 1 — C20 — H20 


1 in o 
120. B 


no p~7 pn 
Co — C / — C 1 Z 


111 on / 1 n\ 

121. »y (iy) 


pin pin mn 
C 1 y — C20 — H20 


1 in o 
120.8 


po /-i -7 t\ti 

Co — C / — JN 1 


iin cn / 1 o\ 
12y.50 (la) 


pii pn pin 
C22 — C2 1 — C20 


111 c /1\ 

121.5 (2) 


nn /-i -7 \t i 
C1Z — C/ — JN 1 


ino /;n / k\ 
105.00 (ID) 


P11 PII TJI 1 

(_22 — C2 1 — H2 1 


i i n i 

i iy.2 


p-7 PQ nn 

c / — Co — cy 


I 1 1 n /i\ 

I I /.0 (2) 


pin pii ui 1 
C20 — C2 1 — H2 1 


1 1 n i 

ny.2 


pn CO II o 

C/ — Co — hlo 


ill ? 
121.5 


pn pii pn 
C2 1 — C22 — C23 


111 11/1 n\ 

121.32 (iy) 


pn po iio 
Cv — Co — hlo 


111 c 

121.5 


P11 PII U11 

C2 1 — C22 — H22 


1 1 n i 

ny.3 


plA Pn Z" 1 O 

CIU — CV — Co 


111 H /"1\ 

I2l./ (2) 


pn pn un 
C23 — C22 — H22 


1 1 n i 

ny.3 


pi a po i in 

c i u — cy — riy 


1 1 n 1 

ny.i 


pi/i pn pii 
C24 — C23 — C22 


1 1 /; a i"t\ 
116.4 (2) 


po pn l in 

Co — cy — hiy 


1 1 n 1 

i iy. i 


pi/i pn un 
C24 — C23 — H23 


111 o 

121 .8 


pi 1 pin pp. 

ci i — ciu — cy 


i in h /i\ 
120. / (2) 


pii pn un 
C22 — C23 — H23 


111 o 

121 .8 


pi i pin ui n 
CI 1 — CIU — hllU 


1 1 n "7 

i iy. / 


pn pi/i pin 
C23 — C24 — C 1 y 


in (rn /i ol 
123.60 (la) 


pn p 1 pi ui n 
cy — C 1 U — rl 1 U 


1 1 n "7 

ny. / 


pn pi/i p.i 
C23 — C24 — U3 


11/1 /;"7 f 1 "7\ 
124.6 / (1 /) 


Pin P11 pn 
CIU — Cll — C1Z 


1 1 n n /i\ 
liy.O (2) 


p 1 n pi/i p.i 
C 1 y — C24 — U3 


111 "71 ^1 C\ 

111. 12 (15) 


pi A p 1 1 ui 1 

CIU — CI 1 — rll 1 


1 in c 
12U.5 


PIO XT1 P7 

Cla — JN 1 — C / 


1 n*; t*^ ( 1 /ii 
1U0.05 (14) 


pn pii Tiii 
C1Z — Cll — rll 1 


1 in £ 
120.5 


P 1 O "\T 1 C 1 

Cla — JN 1 — M 


in in /ii\ 
122.20 (12) 


pi i pn p*7 

CI 1 — C1Z — c/ 


1 1 n cn /1 ~7\ 

ny.sy (i /) 


P"7 M 1 C 1 

C/ — JN1 — Si 


1 in a i / 1 1\ 
120.42 (12) 


pi i pn pi i 
CI 1 — C1Z — CI 3 


in no / 1 o\ 
132.06 (IS) 


PI/ PI /I 

C 1 6 — U3 — C24 


in? io /1/1\ 
105.1a (14) 


P7 r 1 ? n ^ 

/ — V 1 z — V 1 J 


ins -xa (]f.\ 


V./ 1 o 1 \JZ. 


1 1 0 SO ffl^ 


C14 C13 C18 


120.67 (16) 


Ol — SI — NI 


106 74 (9) 


C14— C13— C12 


131.80(17) 


02— SI— NI 


106.63 (8) 


C18— C13— C12 


107.53 (15) 


Ol— SI— CI 


109.01 (10) 


C15— C14— C13 


117.56(17) 


02— SI— CI 


109.01 (10) 


C15— C14— H14 


121.2 


NI— SI— CI 


104.85 (8) 


C6— CI— C2— C3 


-0.8 (3) 


C14— C15— C19— C24 


-178.82 (18) 
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ei p 1 pt pt 
b 1 — C 1 — C2 — C 5 


1 77 /I 0\ 

—1 / /.oz (lo) 


p 1 £ pi r pin po /i 
C 1 0 — C 1 J — C 1 y — C24 


A O 1 C\ 0\ 

U./l (lo) 


pi pt pt p/i 
C 1 — C2 — C3 — C4 


0.3 (4) 


pi /i pi r pia pin 

c 14 — c i j — c i y — czu 


A A (1\ 

U.U (3) 


pt pt p/i pc 
Cz — C3 — C4 — C5 


0.5 (4) 


pu pk pm pin 

c i o — c i j — c i y — czu 


1 OA C 0\ 

i /y.o (Z) 


pt p/i p^ p^ 
C3 — C4 — C5 — Co 


C\ ~! (A \ 

-0.1 (4) 


pn /i pio ron po i 

cz4 — c i y — czu — cz i 


0.7 (3) 


f^A pc p/: pi 
C4 — C5 — Co — C 1 


0.2 (3) 


pi c pia pin pti 

c i j — c i y — czu — cz i 


1 OO A1 / 1 A\ 

—i /o.u3 (iy) 


pt pi P£ p^ 
Cz — CI — Co — CD 


0.6 (3) 


pin pin po 1 poo 

c i y — czu — cz i — czz 


A A f1\ 

U.U (3 ) 


ci pi p/r pc 

M — CI — Co CD 


1 77 C£ (\ £\ 

1 / /.JO (10) 


poa po i poo PO 7 
CZU — CZ 1 — CZZ — CZ3 


A /I f1\ 

-0.4 (3) 


pil p-7 po pr\ 

c i z — c / — Co — cy 


-0.6 (3) 


P0 1 POO POI PO/1 

CZ 1 — CZZ — CZ3 — CZ4 


A 1 

0.1 (3) 


\r1 p-7 PO pn 

JN 1 — C / — Co — CV 


1*70 *70 n o\ 

1 /o. /o (lo) 


poo poi PO/i pm 

czz — cz3 — cz4 — c i y 


A O 

0.7 (3) 


p-7 pq pn nn 

c / — Co — cy — C 1 0 


-1.0 (3) 


POO POI PO/1 P.1 

CzZ — Cz3 — Cz4 — <J3 


1 OA OO / 1 0\ 
1 /y.O / (lO) 


po pn nn P11 

Co — cy — C 1 U — C 1 1 


1 A {1\ 

1.4(3) 


POA pin PO/1 POT 

CzU — C 1 y — C24 — C23 


1 1 

-1.1 (3) 


pn pin pi i pn 

cy — cio — ci i — ciz 


-0. 1 (3) 


P1C P1A PO/1 POI 

C 1 j — C 1 y — C24 — Cz3 


1 OO AO ( 1 0\ 

i / /.yo (1 /) 


pi/1 pi 1 pi 1 P"7 

CIU — CI 1 — Clz — c / 


-1.4 (3) 


p o a pin po/i p.i 
CzU — C 1 y — Cz4 — U3 


1 OA & A ( 1 C\ 

i /y.o4 (1 Jj 


pin pi i pn pit 
CIU — CI 1 — Clz — CI i 


1 *70 11 /I 0\ 

l/o.li (lo) 


pi c pin po/i pi 
C 1 j — C 1 y — Cz4 — U3 


1 TO /I A\ 

— i.zo (iyj 


pn p-7 PIT P11 

Co — C / — C 1 z — C 1 1 


1 7 

1.7 (3) 


P1*7 pio Ml p-7 

CI / — Clo — JN1 — C/ 


1 OA O/l PI -7\ 

i /y. /4 (i /) 


\n p~7 pi i pii 
JN 1 — C / — Clz — CI 1 


1 77 T1 / 1 C\ 
— [//./[ (ID) 


P 1 1 pio XT i p-7 

C 1 3 — C 1 o — JN 1 — C / 


O A A ( 1 0\ 

Z.44 (lo) 


PO P"7 PIT PIT 

Co — C / — C 1 z — C 1 J 


1 "7*7 0£ / 1 C\ 
—1 / /.00 (ID) 


PIO PIO MI Ci 

CI / — Clo — JN 1 — M 


1 C A /0\ 

-3j.y (Z) 


\n p-7 pit pit 
JN 1 — C / — C 1 z — C 1 i 


Z.Oo (iy) 


pl-J PIO Ml CI 

C13 — Clo — JN 1 — M 


1/1/; 01 Pi 1\ 

14o.ol (13) 


P1 1 P1T P1T Plyl 

CI 1 — Clz — CI J — C14 


A 1 /"J A 

-0.1 (3) 


pg p-7 MI p 1 o 
Co — C / — JN 1 — C 1 O 


1 "77 /I A (\H\ 
1 / /.44 (1 /) 


P-7 P1T P1T P11 

C/ — Clz — CI 3 — C14 


1 7 A /II ✓ 1 7\ 

i /y.43 (i /) 


PIO PO M1 PIO 

C 1 Z — C / — JN 1 — C 1 0 


1 ] c c\ o\ 
— 3.10 (lo) 


P1 1 P1T P1T P10 

CI 1 — Clz — CI j — Clo 


1 7A 11 Q\ 

1 /y.3 1 (lo) 


p o po M1 CI 

C 0 — C / — JN 1 — b 1 


OO 1 (^)\ 

5L.5 (Z ) 


p~7 pit r^iT r^iQ 
C/ — Clz — Clo — CIS 


i . i j (lyj 


p 1 0 PO Ml CI 

C 1 Z — C / — JN 1 — b 1 


1 AQ 1A / 1 1\ 

— 140.3U (13) 


P1 Q P1T P1/1 n c 

C 1 0 — C 1 i — C 1 4 — C 1 J 


a c f">~\ 
0.5 (2) 


p i o p 1 /Z P.1 po/l 

CI / — Clo — <J3 — CZ4 


1 70 CO f1 /^^ 

1 /o.jo (10) 


P1T P1T PII pi f 

Clz — CI i — C14 — CIS 


1 7A 07 / 1 £\ 

1 /y.o / (10) 


PK PU p.Q PO/1 

C 1 j — C 1 0 — U3 — Cz4 


A Ol /1 A\ 

-u.o3 (iy) 


P1T PII pi f pi<r 

C 1 i — C 1 4 — C 1 5 — C 1 0 


1 O ZO\ 

-1.2 (2) 


POI PO/1 PI PI £ 

C23 — Cz4 — U3 — C 1 0 


1 77 A1 ( 1 7\ 

—i / /.y3 (1 /) 


pi i pi i pi c pm 
C 1 3 — C 1 4 — C 1 5 — c i y 


1 *70 TO ( 1 7\ 

1 /o.Zo (1 /) 


P 1 A PO/1 PI PU 

C 1 y — Cz4 — U3 — C 1 0 


1 1 O / 1 A\ 

i.3z (iy) 


pi i pi c pit pn 
C 1 4 — C 1 5 — C 1 o — C 1 / 


U.3 (3) 


P 1 O M 1 C 1 P 1 

Clo — JN 1 — M — <J1 


1 /; A 1 O PI T\ 

loy.iz (13) 


pin pi c pi£ pn 

ciy — ci5 — cio — ci / 


1 *7 A lO /1 7\ 
_ 1 /V.32 (1 /) 


PO M 1 C 1 P 1 

C/ — JN 1 — M — (Jl 


C 1 OA /1 C\ 

— j l.ZU (1 j) 


pi i pi c pi<r P.T 

C 1 4 — C 1 5 — C 1 0 — CM 


1 *7A *7A / 1 A \ 
1 /V. /U (14) 


P 1 O M 1 C 1 PO 

Clo — JN 1 — M — Uz 


A A OO / 1 C\ 

4U. ZZ (ID) 


P1Q n c pi /: pvT 

Ciy — CI J — Clo — U3 


A AO /I Q\ 

U.Uo (lo) 


PO M1 CI PO 

C / — JN 1 — M — UZ 


1 7Q OQ (\ 7\ 

i /y.oy (iz) 


m pu pn pi n 
Vi — C 1 o — C 1 / — C 1 o 


1*70 AC n c\ 

-1 /O.Uj (ID) 


P 1 O M 1 C 1 P 1 

Clo — JN 1 — M — CI 


7C 11 Pi C\ 

-/j.31 (1j) 


pi f pi£ pn pi n 

CIS — Clo — CI / — Clo 


1.3 (3) 


PO "\T1 C 1 P 1 

C/ — JN 1 — M — CI 


/^/1 17 /1 C\ 

04.3 / (ID) 


pu pn pio pn 

Clo — C17 — Clo — C13 


-2.0 (3) 


P/C P 1 C 1 P 1 

Co — CI — M — (Jl 


1 a i a ( 1 n\ 

iy.30 (iy) 


C16— C17— C18— Nl 


-178.95 (16) 


C2— CI— SI— Ol 


-163.68 (15) 


C14— C13— C18— C17 


1.2 (3) 


C6— CI— SI— 02 


151.45 (16) 


C12— C13— C18— C17 


-178.32 (16) 


C2— CI— SI— 02 


-31.52(18) 


C14— C13— C18— Nl 


178.66 (14) 


C6— CI— SI— Nl 


-94.69 (17) 


C12— C13— C18— Nl 


-0.84(18) 


C2— CI— SI— Nl 


82.34 (17) 
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